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(54) METHOD FOR CUTTING SEMICONDUCTOR SUBSTRATE 
(57)Abstract: M 
PROBLEM TO BE SOLVED: To provide a method for 
cutting a semiconductor substrate capable of efficiently 
cutting a semiconductor substrate, along with a die bond '''' 
resin layer, on which a sheet is pasted with the die bond 
resin layer interposed. 

SOLUTION: A planned cut 9 by a melting process region 
13 is formed inside a silicon wafer 1 1 by generating 
multiphoton absorption. Then an adhesive sheet 20 
pasted on the silicon wafer 11 is expanded. Thus, the 
silicon wafer 1 1 is precisely cut into semiconductor chips 
25 along the planned cut 9. Since cut surfaces 25a and 
25a, facing each other, of adjoining semiconductor chips 20 > 
25 and 24 come apart from each other from a tightly — 
contacted state, a die bond resin layer 23 is also cut 
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along the planned cut 9. Thus, the silicon wafer 1 1 and the die bond resin layer 23 are cut 
more efficiently than by cutting them with a blade not to cut a base material 21. 
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-i^i 1 i^^^Ki^^T, mm^m^^:^5icfQox^ 
o9}v^^^¥^mi^&&i<D\f^mcj^^-t?> (s 1 1 

3) o 

(0 0 5 01 fitJ=t;iJ;t), I. — -i^Joxisai 0 otcJ;S 

[0 0 5 11 mc. :^mmmmK^^^mi^m^<Dwm 

[0 0 5 21 S-r. SI 1 (a) {C^i-<fc5{-> ->!J =« 

«P->-h2 0Srft6!3«-tt5» h 2 0 tt. J5 

$ 1 0 0 *tinSS©S«-2 1 5rWb. :i<Z)SW2 1 Jitr 

>7'-f i^irmmmm t \.xmm-r^ ^k^^ vmmm 2 
3*5is:{te>ti.-cv^s. /^jj*s, i^y 3>'>?a.yM icD^ffi 
3 »©atg^^jjs-v h y s/ :^mm0.^^x 

[0 0 5 31 i^v^-C. Ell 1 (b) {r:^-t-J:5{-. «3J^ 

[^±5*0 U'— 1f jiPX^a 1 0 0^^V^Tv'y 

1 1 (OF^gBic^^^Sr-g-tP-lt-C^ffiaiM^^bl— 1f>fe=^ 
M#ti-5^<b}c:J;«3. ^^y =iV!?3i^M icot^giSic^S 

[0 0 5 41 ^^W^;tl3J9<DJl^fife^, 012 (a) IC:^ 



0 ojlia^^^Jlc:i^)d=.-pT9lo5SS i 5 LTite^v^- 

;i5^:£L. ^<7)iiJtt;ei5>'y =i>-r>:3i/N i i (73^E3 <tS 
mil h\z.mm-t^z.}i\cfsi^, rtufcit?. v-y^^x 

ld5m^-7-SIC!ftM<^»f$H, mm%=f' 
^ 1 bfcijsSiflc^ y 2 5 *S#6> tLS. 

[0 0 5 51 rn'O^^b^m-^'f-^yzf^ 

5, 2 5 CQ^fffej-rS^O^^ffi 2 5 a , 2 5 a fi. 1SDi?)l*«f 

«bfct>ifii{c:fcfp. ■^m'y-V2Q(D^mz.'^^xwm 

L■rv^< r i:{c/j:5:fe«>> i^y = i^ij^iy^ i i co^^ft 
l^^lc, -i^y n^-^^oi/Ni ico^ffii i\z.^m\^x\'^-k. 

y-r^^- KW^ 2 3 t,^!]»f^;£g|J9 lC?SoT^»f$H 

So 

[0 0 5 61 fi^. h ik^^m 3 0 tt, §]»fi^!£g|J 
9C0Jgfigl^iCi^y 3>!J^3i/Nl l*Sig®$tbS^7^— v> 

^<D^7^-i^±t^m®$Hfci^y =iv^^in^M 1 

^Dfgf^;£gi5 9 cD?g^^, i^- hfe?i#l9:3 0*5Sa»t 

<bti-k.m<D:^T-i^±\cmm^mc^oxmm:^tiZo 

[0057] Sailfi^- h 2 0 ©aidE^;^yN-v mT^. @ 
12(b) tC;T^i-J; 5 fi, h 2 0{CSMlJd>?> 

i^^^^MML. uvmitmmm2 z^m^t^^^, r 
ttic i t) . u vBg>fbM® 2 2 i: V vmmm 2 3 

mMtt. ^m->- h2 0 <r>zxLir7./<:y' Ymffm\Z.^r>X 
(0 0 5 81 m^^X. Ell 3 (a) {C:^i-J;5(C, tf-;/ 
7^2 5Sr^llM^feb:°y^5'Ts/>^b-CV^<. Cl<Ot#, y.^' tJ? 

vmmm 2 3 y >^2 5 h ^^<r>fm\z.mi 

$nT*5t>, y-rj}?>KM® 2 3i:uve!fi2ttf 

liia2 2 i:©^e«;f3*5^£TLTV^5^«>. i|t^#:^5/7' 

2 5 f4. ^(DMm^mm^nrc^-f #v km® 2 3 *j 

T, 1313 (b) {c^-rj;5lc:, ¥^*t:^y7'2 5 Sr, 

^<osffi{c«5«F Lfcy-r jj? V mfli® 2 3 <ir^ UT y - 

K:7W-A2 TcOiS^-T/N-^/ K_h(cML. *q^tcj;t)7 
[0 0 5 91 et_hoi exy sv^j^^i/ni Komm 

m^mm'^^^9^mfS.\.x^^^, ^(dtc^^ v'y^^- 

1 {CIA 9 #«t fe4xfc3te^ N 2 0 ^raidf-p^yN" 

^'K-t-st, «i3?f^;e95 9{c?&oT:ixy =iV!>=./Ni i 

<^^r#. g*9-e-5^#^*:^y7'2 5, 2 5 <D*M^a•rS^O 
2 5a, 2 5 a f*. LTtH^ISJllfo 9 . ^ 



«F-:y-h2 0ofe:5S{c#o-cllllraL-c^^<fc«), 'yv=' 

1 1 21?:^ h^mmm 2 3 sr^otw^^tu 9 

10 0 6 0] Ld^t. g|ip-g-5^J»<*:f^2/^2 5, 25 
T^^-S;asfc«){c, 93»f$n:rc<@*coN^^#:^y 7*2 5 i: 

[0 0 6 11 ^±(D'^V 1 <z>§]»f;^jfett, 

iai4 (a) \Zim-tiiO\C^ 3te^->— h 2 OSr^df^xN* 

y3V^7:cyM H^|S^U*v^:^-^?S>o;fc*^ 11114 
(b) {c::T^-t- <t 5 fr. 3te«i^-h2 o=^^=Sr^/N-:^K-r 

-Br, :i<DSiJixi s^v^y ave^oi^Ni 10M3 tSB 
^»fi^^lf(i9(cf&o-ri>'y 3 v'i^ai^>i ic^ssi 7}c 

JfL^T5^<t-C, ^®r^^gS9irf&oTiyy =i>r>^ 

y=I>'^^:nx^l 1 {cM^S:4-;t-5 -C§]»r^;eSB 9 
{-?&oTi^y nv^^^xM l{z|^;^f=Sr^C$-&S:i^fe 

[0 0 6 2] ::cDj: 51-. mm^mU9<DmM. mWr 
^;£^9ic?&oTixy =t>'t>3i.'Ni i{c;^ hu^^^^c 

T*5<i:, ®«)TftSfi:<«l®r$*t:fc¥^f*:^s'7'2 5 

^^^?>t. m*)^0^m'i^^y:^2 5, 2 5<D*ffSj-t- 
5«]»fB2 5a, 2 5a!5S, SVMC®* U^tiilli*^^, 

K 2 0(Di^:gg{c■Pi4o■r|||MUTv^< fc*. iyy 

3V^7^yNl 1(7D»S1 7^C^«LT^^fcy-r^^^m 
^i®2 3f±^Sff®2 5 a{c:f&o-t^^$tL5r tlC/j; 

§J»f b'SV^J; ptCUTi^y aV^r^^M IXt/J^^-fjK^ 
2 3 Sr:^ Ktc: J; ?) §)»f-r S J; 5 ^J:m^izit 
ttS/4^{c^^^<i^y 3V^?ai/Ni istjty^ 

5}^^ K«fli® 2 3 ^^»f^3£gB9 {c?&oT^egf-r-5 r <b 

[0 0 6 3] /^S3. i^y =i>'l^*>'Nl l(Dm^lt)m<^£ 

fc. El 14 (b) \z7^-i-i.^iz^ wm^mn9^f^.<^t 



[0 0 6 4] ^ti. mi 5 (a) i^v=^ 

V!>;c/Nl lOF^g|5{C*5(t5Sffi3ifi^{C^gt^a0i§l6 
1 3(Cj;2,^^&f^;£g|5 9^Jf^^L, m^3\cmthl 5 5r 
M$-&T*5(tli, ■gOEWbT^#6nS¥J^fls^s/:7"2 5 

T]t5<-fSwt:dS-e#5, lai 5 (b) iz^-tX 

Vy =«Vt>;nXNl l<D|*||f|5tC*5tt5Ml 7J£^ 
1 7 {cfiJtu 1 5 <Sr#ij3i$-1t-C*5Jt(*. ^m-y— h 2 0 CO 

aiz^^yN-^/ K(cj;oTy'i' jkv- mag® 2 3 ^*ta^< 

[006 51 2>:f-, ^te^i'- h 2 0 t L-C, y Vt^ .x^' 
«^^tt<z? rLE-5 0 0 0 (^D^pife) J =Srfflv^fc^-g• 

<^lllilie;i:^COV^Tlal^1-5» El 6 Rxj^m 1 7n. 
y=ii^»>3.y^l 1 oi^epic^Slftia^iiE 1 3(cj;5^®f 
^;t«i59 SrJ^^Kbfe^. Jte^i^— h 2 0 &-3i=^y^x-<>' K 
Ufcl^<D-jl<D4^SSr^-t-«S:0-C$> t) , El 1 6 ( a ) 
\-mm'^~ h 2 0 co:ii=^^^-?i^ KMi6K^cr>4^jii. 0 1 
6 (b) l*^*^^- h 2 0 (??^dr^^-?^ K4'<ot»ifig, El 
17 (a) fiite^iX- h 2 0Oa:=^E^;^/^xK;^T^C04^i 
flg, igi7 (b> n^m^^^y:f 2 5 <D)^>y if 7 ^^f^ 

[0066] 016 (a) iC^-r ct 5 (C, Jtt^^v-- h 2 

'^y:f2 5<DM[^-rimmm2 5a, 25 a\tmm\^± 

t^«glcS>5o rcoit. y^r^j^vmig® 2 3H*;^«) 
f^$t^T^/^?^c^/^o ^UT, E! l 6 (b) {c^i-J;5t-> 
h 2 0 cOtt55{C#o-C. ^-I- jKv- km® 2 3 

^ ibtiS J; 5 ic l^XWrn^^U 9 fc?&o-c^|!Df 

[0 0 6 71 Z.<DXoiZ\^X^mi^—}'2 0<D3^'3i-:^y< 

lyviimr-rit. mi 7 (a) f^^t-ct5t-> ^j^-i-jk 

^KOT®2 3 'bfla^©^i^^i4:5^5'>^2 5@(c-eg©r$ix 
5„ rrairt, Sv^<c||IMbfcij^^*t:5^s/:r2 5, 2 5 
M©3lS«->— h 2 0 (om^ 2 1 y-TTi^y' 

®2 3<Z?-$I52 3 b*S^<^oTV>yt. ^^flc^ 
y:f 2 5 t^lc^m^ tifc y Y *f V 2 3 <D^Wr 

ffi2 3att, ^^mi^^y^2 5(Dmwrm2 5 a^mmt 

z^2 5<ommm2 5 ai)>(b<o^r^^>vmm<D\-i^iin. 
i>^mmicm±^n^. ^br, eii7 (b) ic^-rx^ 
mm=^i^y h^^m^^x^mi^^-y^2 5i:mm^ 

Hf-y^#^:yvmmm2ztmz\f'y!7 7y:f-r^z.t 

[0 06 81 Tfc^i, y-^if-iy Ymmm 2 3 *s#^#*itt6o 

«-m>b/£SJ;5'5:m^?i:i!'lcji, H i 8 J; 9 

Iw, SV>(::liS(IWL.fcN^^«i:^y7'2 5, 2 5|ffl03te^i^ 

- h 2 o 2 1 ±.{z.{xyy( ifii^ Ymmm 2 3imh 
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2 3a i:Sr{ilJ-ife$*5r i:;as-C$S. 
[0 0 6 9] *fc, 019 (a) {C^-Ti^f-, mU2 

i&x/uvmimmm 2 2 ^^rwu-c/^s^^^v^- b 2 0 
^(Dvvmtmmm2 2^ift-\^xiy})=i^^'>=^y^i 

1 <Dmm 1 7 left!; 9 ^SKM^JSK 1 3 J; S§J»f 
^:fe§IJ9 4r?l^^bfc^. nig (b) tc:T5i-J;9lc, Jte 

h 2 0 ©;afflSr^M{Cfp]^^oT:fe?5$-B:-5r <t 

T% iyy =>>^:7aiyM 1 Sr^S^*^y:^2 5*c^»fb-r 
t>J;v\ :i(Dm^\zh. 3te*i^-h2 0*^LTi^y 3 

[0 0 7 01 ^ LT. 2 1 S.UfU V^M-fbliSlig® 2 2 
«rWUr/jJS3te«V- h 2 OSr^l/>yS:i^y =1 Vt>=i^M 

5 1;:, h 2 o iSr3:ds-^x-?i^ Ki-5*fi*-c?M:. ^ 

»r^3feSi5 9 ^^®^<tufcs>jn*s-i^y nzm 

^u<(^v^S-^fc-(t-:?/£<. 02 otc^i-J:5{-, 3K!;«i^ 
— h 2 0*3;dr;^^N°VKi--5 (0 2 0 (b) ) ^ 

(^MStHffil 7,!:fcPJB$*Tt>J;v^ (02 0 

( a ) ) „ 0 2 1 icm-rx b ^miy- h 2 o 

^3idf-;^^<^ Ki-S (0 2 1 (b) ) ^ijlc:. §)»ri^^^ 

td^jT^^-fr-Ct J;V>b (0 2 1 (a) ) . gcV>l40 2 2 
td^-r J: 5 *S«F->— h 2 0 <Sr3i^^/^v Ki"* (0 

2 2 (b) ) MIC. ^»f^;£|f|5 9Srje;^i:bfcSiJni 5 
^^^y =ii^T?a:xNi KOSffil 7tci?iJ^^-a:-Ct>J:i'> 

(0 2 2 ( a ) ) o 
[0 0 7 1 1 

[0 1 1 stellWJIBtC^S I^-lfinX^&tC J; 5 l^-- !f 

[0 2] 01 \^7T^-t^mww^(o\\-\\m^vk'o-kMm 
0-efo5)o 

[0 4] 0 3 Sc^-r^^^4iSts<^iv-iv^(;i?&ofc^® 
0-Cfo5o 

[0 5 1 0 3 lC:T%-t-¥'^ii*:S^OV-Vi^{C«io fcfr®0 

[0 6 1 nf.nm^mz.'Sf^Tb t'-if*pi;^jfeic i 9f)»f$ 

H:fci{^*l*:S4S<^5PBa0 f S) 5o 
[0 7 1 sjcj^jfiji^ljgtc-ej^su— iFiDX;&ffitcJ;0^»f$ 



[0 8 1 :^mmmm\m?> u—- !f*px;^^{c*stt5 

[0 91 :^mmjf^micm^ u—ifi]aj:mm.<om9m^m 
[0101 3js*ife?^«g{d#s L — ■^i}aT.mm\!^ximm 
a. 

[0111 ^mmmmic^^'^v ^>^=^y^(omm:^m 

?lrlftM-r5fcfeO^0-CS>t), (a) tt<>y=ii^i>ai 
^N{c*fe«f^^-h7jsft5*)#tt6>tifc^^«8, (b) «vy=i 

[0121 *SI»Sglc-fi^Si^y =>r>a./N<D^»f;^fe 
S:IftM-r57t«)©mSi:0-e*>!9. (a) Ji*Ji^^^-hdS 
oi^^ys'v K^tb:fc4^t«8. (b) ttite^i^- htcift^iSS 

[013] >4s:^ifi?i^^ic-0^5'>y ='i-'>z^y^(Dmm:^m 
^m.m-r^tiisb<om^mx»><o . (a) tt^e^^n^ti/ 
-r Ji< >- vmmm t *»c ^t^ss**:^ ^ if y ^ t y $ 

■ftV^m. (b) »*i|^^«!:^2':/*5y-r'}<vmi!i®S::^h 

[014] -4^mmj^m\c^^^>v =''^'>:^y^(omm:^m 

^0-CS>«9, (a) nWWi=f'-&mt:f&jS.tLitmti7!)i96 
feL-CV^/j;v^tfeffi. (b) H:«^^;£§|5-Sr®^t LJtS>J 

[01 51 5*:|l»ffi{C'SI5ixy =iv^7r.iyN<ogO»f:i^}fe 

^0-efc>?, (a) tt^»f^3t«PS:je/SCi:bfcS>Jtt*s-i' 
V ='i^'>^y^<D^mi^mmi^X\^^?>iifim. (b) tt^»r 

[0161 ><5:|IJS?i^«8{c:«S5i^y =ii^Cra:/>co§]»fJ^ffi 
<o-^ffi«^<SrlftWi-S;^:*(^«^0T?fo?). (a) 

«iy-h(^:3^d^^/-s">'K§H^ji:^(^tliflg. (b) 

[01 71 ^mmj^^mc^^^^v ='>^:^y^<Dm\sr:^m 
<D-mmM^m.m'i-?>itit<Dm^mx&io . (a) 
*->-h©^dr^^-?>'mT^co:bf«B. (b) n^^mi^ 

[01 8] JfC^M^iC'^^iyy =JVr>I/^<0§J^5^^ 

[0191 :^mmmmic^?>i^v ^^-t^^nyNo^o^f^^^ 

dS|6^L7feV^4|-g-S:t£M-r5:t«)<O0t?fet), (a) 
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[0 2 01 :^mmmmiz^^^yv ='>^:>^y^(Dmm:^m 



1(212 21 5jj:||i£jgSifc#5i^y =>^'!>*^NO§]»f;^}£ 

l^?-§-cosji^l 

^i^-h, 2 1-^«-, 2 3-i5^-l';J?^miig^, 2 5 
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